Effects of heavy metals on plant-associated rhizobacteria: comparison of endophytic and non-endophytic strains of Azospirillum brasilense.
The plant-associated nitrogen-fixing rhizobacterium Azospirillum brasilense attracts world-wide attention owing to its plant growth-promoting activities. Among hundreds of its strains known up to date, wild-type strain Sp245 has been proved to be capable of colonising both the plant-root interior and exterior (i.e. a facultative endophyte), whereas others are non-endophytes colonising the root surface only. Thus, the different ecological niches occupied by these strains in the rhizosphere suggest that their responses to environmental conditions might differ as well. In this study, responses of A. brasilense strains Sp245 and Sp7 to several heavy metals (Co2+, Cu2+, Zn2+), present in the medium at tolerable concentrations (up to 0.2 mmol/l) and taken up by the bacteria, were compared. Fourier transform infrared (FTIR) spectroscopy was used for controlling the compositional features of whole cells. The results obtained show that in strain Sp7 (non-endophyte) the heavy metals induced an enhanced accumulation of polyester compounds (poly-3-hydroxybutyrate; PHB). In contrast, the response of the endophytic strain Sp245 to heavy metal uptake was found to be much less pronounced. These dissimilarities in their behaviour may be caused by different adaptation abilities of these strains to stress conditions owing to their different ecological status. It was also found that adding 0.2 mmol/l Cu2+ or Cd2+ in the culture medium resulted in noticeably reducing the levels of indole-3-acetic acid (IAA, auxin) produced by both the strains of the bacterium. This can directly affect the efficiency of associative plant-bacterial symbioses involving A. brasilense in heavy-metal-contaminated soil.